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Pre-eclampsia with the nephrotic syndrome. Heavy proteinuria
and/or the nephrotic syndrome rarely occur late in pregnancy. We
report the clinical and renal biopsy findings on 11 patients with the
nephrotic syndrome occurring during pregnancy in whom light and
electron microscopic findings were characteristic of pre-eclampsia.
Immunofluorescent microscopy revealed deposits of lgG, 1gM,
IgA, $1C globulin, and fibrinogen, predominantly in the suben-
dothelial position. Only two patients were primigravid; three were
in their second or third pregnancy; in six, pre-eclampsia first
occurred in the fourth to eighth pregnancy. Clinical abnormalities
appeared first between the 23rd and 39th week of gestation. All
patients had marked elevation of blood pressure and of serum uric
acid levels. Of the 12 infants, eight were alive and well, including
one set of twins; four were stillborn. Following delivery, clinical
resolution was similar to that in less severe pre-eclampsia. The
findings suggest the possible importance of the role of intravascu-
lar coagulation in the genesis of pre-eclampsia.
Pré.éelampsie avec syndrome néphrotique. Une proteinurie
massive et/ou un syndrome néphrofiqne surviennent rarement de
façon tardive ida fin de la grossesse. Nous rapportons les constata-
tions cliniques et histologiques faites chez 11 malades atteintes de
syndrome ndphrotique an cours de la grossesse et pour tesquelles
Ia microscopic photonique et électroniqne était caractéristique de
pré-éclampsie. L'immunofiuorescence a montré des dépôts d'IgG,
d'IgM, d'tgA, de B,C globuline et de fibriaogCae a predominance
sous-endothétiale. Deux malades seulement étaient a leur premiere
grossesse, trois malades étaieat a Ia seconde ou troisième gros-
sesse. Chez six malades, la pré-éclampsie survenait, pour la pre-
mière fois, entre la quatriCme et la huitième grossesse. Les anoma-
lies cliniques soot apparues entre la 23ème et Ia 39ème semaine de
gestation. Toutes les malades avaient one élévation importante de
la pression arterielle et de Ia concentration ptasmatique d'acide
urique. Parmi les 12 enfants, huit sont vivants et bien portants, y
compris inc paire de jumeaux, quatre Ctaient mort-nds. Aprés
l'accouchement, Ia disparition des signes a été semblable a celle
observée dans des pre-eclampsies moms sévéres. Ces constata-
tions suggérent qoe Ia coagulation intra-vasculaire a peut-étre de
l'importance dans Ia génése de Ia pré-éclampsie.
Moderate proteinuria is a cardinal manifestation of
preeclampsia.a The clinical consequences, natural
history, and morphologic basis of this form of renal
disease are well characterized [1—10]. Massive pro-
teinuria associated with the renal lesions of pre-
eclampsia has been reported in only a small number
of patients [6, 11, 12], and there are insufficient data
a The term pre-ectampsia is used herein to designate the disease
that is associated solely with pregnancy. The term toxemia is used
to encompass the following clinical entities: 1) pre-eclampsia and
ectampsia, 2) hypertensive vascular disease and pregnancy, 3)
renal disease and pregnancy.
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to allow a precise delineation of this clinicopatholog-
ic entity. The present report describes the pathology
of the renal disease as assessed by light, electron,
and fluorescent microscopy, clinical and laboratory
features, and natural history in eleven patients who
presented with pre-eclarnpsia and the nephrotic
syndrome.
Methods
To define a group of patients for study, we ana-
lyzed the data on the clinical course of 53 successive
patients with hypertensive toxemia of pregnancy in
whom renal biopsies had been performed (Table 1).
The nephrotic syndrome, with massive proteinuria
occurring for the first time late in pregnancy, was
found in 13 patients. A detailed clinical and histologic
evaluation of these patients was made.
Clinical assessment. For the purposes of this
study, the clinical and laboratory data were collected
and analyzed in detail. Careful attention was paid to
the past obstetrical history, and to clinical and labo-
ratory evidence for preexisting renal disease, hyper-
tension, or systemic disorders.
Method of histologic evaluation: Light microsco-
py. A portion of the renal tissue was fixed in Zenker
formalin. Sections 2- to 3-p. thick were stained with
hematoxylin and eosin (H&E), alcian blue periodic
acid Schiff (PAS), Masson's trichome, and silver
methenamine. The sections were analyzed semi-
quantitatively on a scale from 0 to 3+ [2, 13]. The
Table 1. Clinical and histologic lindings in 53 consecutive patients
with hypertensive toxemia of pregnancy (the blood pressure was
elevated in all)
Deg
Histologic findings < tg
ree of proteinurial24 hr
1 to Sg > 5g Total
Total 26 14 13 53
0085—2538/78/0013—0153 $02.40
© 1978, by the international Society of Nephrology.
Pre-eclampsia
Arteriolar sclerosis
Chronic interstitial nephritis
Lupus nephritis
Renal vein thrombosis
13 8 11 32
11 5 0 16
1 1 0 2
0 0 1
0 0 2 2
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degree of change in each histopathologic feature was
graded: 0 = normal or absent; questionable or
minimal; 1 + = mild; 2+ = moderate; 3+ = severe.
In evaluating the glomeruli, particular attention
was paid to the number and size of glomeruli, their
cellularity, the size of the endothelial, mesangial, and
visceral epithelial cells, the mesangial matrix, the
capillary basement membrane, the capillary lumen,
the presence or absence of insudative lesions, glome-
rulosclerosis, capsular adhesions, and fibrosis. The
assessment of tubular changes included tubular atro-
phy, degeneration, protein reabsorption droplets,
casts, and tubular basement membrane thickening.
The interstitial cellular infiltrates were also graded.
The lumen and the thickness of the walls of the
arteries and arterioles were evaluated as follows: 0 =
normal thickness, questionable increase in
thickness but less than luminal diameter; 1 + =
increased thickness but less than luminal diameter;
2+ = thickness increased and equal to luminal diam-
eter; 3+ = thickness definitely greater than luminal
diameter. The term "thickness" was used to indicate
an increase in mural thickness without reference to
whether it was caused by edema, hypertrophy, or
fibrosis [14]. Fibrosis was evaluated separately on
sections stained by the Masson method.
Electron microscopy. A second portion of the
renal tissue was cut into 1-mm cubes, fixed in 2.5%
glutaraldehyde, post-fixed in 1% osmium tetroxide,
and embedded in Epon. Thick survey sections were
stained with toluidine blue. Ultrathin sections were
stained with uranyl acetate and lead citrate. The
glomeruli, tubules, and interstitium were studied in
an electron microscope (RCA EMU-3H). Insofar as
possible, the electron microscopic changes were
graded semi-quantitatively on a scale from 0 to 3+
[13]. Particular attention was paid to the glomerular
visceral cells, the extent of foot process fusion, the
endothelial and mesangial cells, the glomerular base-
ment membranes, the presence or absence of elec-
tron dense deposits, the mesangial matrix and the
degree of circumferential extension, and the pres-
ence of platelets or fibrin in the capillary lumens.
Immunohistology. A third portion of the renal
tissue was prepared for immunohistologic studies
according to the technique of Post [15, 16]. The
antisera were directed against human IgG (y chain),
IgA (a chain), 1gM ( chain), /31C globulin, fibrino-
gen, and albumin; each gave a single precipitin arc
when tested by immunoelectrophoresis against nor-
mal human serum. The antisera were conjugated
with fluorescein isothiocyanate [17], and a single
layering technique was used. Appropriate blocking
experiments were made.
Results
The findings in 53 successive patients with toxemia
of pregnancy are summarized in Table 1. All had
hypertension. In 13 patients, the 24-hr urine protein
excretion exceeded 5 g/24 hr. In 2 patients, the histo-
logic findings, reported previously [18], were com-
patible with the diagnosis of renal vein thrombosis,
which was also demonstrated by renal venography.
In the other 11 patients, the findings were compatible
with pre-eclampsia and are reported in detail.
Light microscopy. The histologic findings were
remarkably uniform in all 11 biopsies from patients
with nephrotic syndrome occurring late in pregnan-
cy. These findings are summarized in Table 2. The
glomeruli were enlarged. There was an increase in
the number of endothelial, mesangial, and visceral
epithelial cells. The mesangial matrix was increased
and extended circumferentially around the capillary
loops. This circumferential extension or interposition
of the mesangial matrix gave rise to an appearance of
focal and segmental "splitting" or "reduplication"
of the glomerular basement membrane (Fig. 1). Nar-
rowing of the capillary lumens was striking. Fibrin
thrombi were observed in two biopsies; insudative
lesions and glomerulosclerosis did not occur.
In the tubules, PAS and silver-positive hyaline
Table 2. Summary of significant histologic findings in eleven renal
biopsies from patients with nephrotic syndrome and pre-
eclampsiaa
Glomemli
Increased cellularity
Mesangial l.oa
Endothelial 1.1
Visceral epithelial 1.0
Mesangial matrix increase 1.0
Circumferential mesangial interposition 1.3
Endothelial cell swelling 1.7
Capillary lumen narrowing 1.7
Visceral epithelial cell swelling 2.0
Fibrin 2/11
Glomerular changes compatible with
pre-eclampsia 2.7
Tubules and interstituim
Atrophy 0.2
Hyaline droplets 2.4
Interstitial edema 0.7
Interstitial fibrosis 0.5
Interstitial inflammation 0.1
Arteries
Sclerosis 0.8
Mural thickening 0.9
Arterioles
Sclerosis 0.8
Mural thickening 1.5
a Scores are average scores on a scale 0—3.
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droplets were very prominent. There was interstitial
edema (+) in six biopsies and slight focal interstitial
fibrosis (+) in three. Thickening of the wall of the
small arteries was observed in eight biopsies, associ-
ated with slight intimal sclerosis in six. Mural thick-
ening of the arterioles was seen in all biopsies and
was quite prominent (average score, 1.5); significant
(+ to ++) intimal arteriolar sclerosis was noted in
six biopsies.
Electron microscopy. Observations were made on
biopsy specimens from eight patients. The glomeru-
lar changes were striking. The visceral epithelial cells
were swollen with formation of cytoplasmic blebs
and "villous" transformation. Cytoplasrnic phagoly-
sosomes, lipid droplets, and vacuoles were numer-
ous; these findings are usually considered to be mor-
phologic expressions of proteinuria. Fusion of the
foot processes is often thought to be a consequence
of increased protein transfer across the glornerulus.
Despite the heavy proteinuria, there was fusion of
only 5 to 10% of the foot processes in all biopsies.
The endothelial cells were enlarged and contained
an increased number of phagolysosomes and lipid
droplets; cytoplasmic blebs were prominent, and in
many instances filled the capillary lumens (Fig. 2).
The mesangial cells contained numerous dense bod-
ies and lipid droplets; varying amounts of mesangial
electron dense deposits were seen in six biopsies.
The mesangial matrix was increased (average score,
1.5). Circumferential interposition of mesangial
matrix was striking (average score, 2.3) and was
observed in all biopsies (Fig. 3). This explained the
apparent "splitting" of the glomerular basement
membrane seen by light microscopy. The glomerular
capillary basement membranes were slightly thick-
ened, due mainly to swelling of the subendothelial
region (Fig. 4). Moderate subendothelial electron
dense deposits were seen in three biopsies. Neither
subepithelial nor intramembranou s deposits were
observed. Aggregates of small round bodies located
in the subepithelial region near the sulcus of two
capillary loops were seen in six cases (Fig. 5). Plate-
lets were frequently seen in the narrowed capillary
lumens. Occasional fibrin was observed in three
biopsies.
Immunohistology. lgG was detected in six of eight
Fig. 1. Photomicrograph of a glomerulus with circumfrrential ,nesangial matrix extension giving an appearance qf" splitting" of the
capillary basement membrane (arrows). (Silver methanamine, magnification x 760.)
rr
4
.4.
Pre-eclampsia with the nephrotic syndrome 169
Fig. 2. Segment of a glomerulus showing marked swelling of endothelial cells (EnC) and striking narrowing of the capillary lumens (arrows).
One platelet (P) can be seen in narrowed lumen. The visceral epithelial cells (VEC) exhibit cytoplasmic blebs (CB) and focal effacement of
foot processes (FP). (Magnification, x 9,600; original reduced by 22%.)
biopsies studied (mesangial and endothelial in three,
mesangial in one, endothelial in two). 1gM was found
in all of the four biopsies examined with this anti-
serum; the deposits were subendothelial in two
instances, and they were mesangial and subendothe-
hal in two other instances (Fig. 6). IgA was present in
three of four biopsies. f31C globulin was present in
seven of eight biopsies; in one, the deposition was
subendothelial; in the other six biopsies, mesangial
and subendothelial deposits were present. Fibrino-
gen was present in all seven biopsies studied (Fig. 7).
The deposits were predominantly subendothelial,
but positive fluorescence for fibrinogen was also
present in the capillary walls, in endothelial cells,
and in mesangial cells. Positive fluorescence for
albumin was present in four of seven cases, and was
in the mesangial position in four cases, and suben-
dothelial in one.
Clinical findings. The clinical data on the 11
patients with pre-eclampsia and the nephrotic syn-
drome are summarized in Table 3. Their ages ranged
from 17 to 38 yr (mean, 29.3 yr). Two patients were
primigravid with no history of hypertension or pro-
teinuria prior to the appearance of these abnormali-
ties in the third trimester. Two patients had had 2 and
7 uneventful pregnancies. Four patients with 2, 3, 3,
and 5 pregnancies had had mild hypertension during
a single pregnancy; each of the remaining three
patients, with 1, 4, and 7 previous pregnancies, had
developed mild toxemia during a single pregnancy.
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Fig. 3. Electron photomicrograph of portion of glomerular capillaty loops showing mesangial circumferential interposition (arrows). Note
the mesangial cytoplasm (MC) insinuated between mesangial matrix (arrows) and basement membranes (BM). The visceral epithelial cell
(VEC) was active with discrete foot processes (FP). EnC denotes endothelial cell; L, lumen; RBC, red blood cell; M, mesangium; US,
urinary space; and D, deposit. (Magnification, x 8,000; original reduced by 22%.)
In each of these patients, there was no evidence of
renal disease between pregnancies or early in the
pregnancy in which nephrotic syndrome occurred.
Abnormalities were first detected between the
23rd and 39th week of gestation. Renal biopsy was
performed soon after presentation with nephrotic
syndrome in seven patients and between 1 and 14
days postpartum in four. All patients had marked
elevation of blood pressure and varying degrees of
edema. All had massive proteinuria, ranging from 5.7
to 23.0 g/24 hr. The serum creatinine ranged from 0.8
to 1.4 mg/dl, and the serum urea nitrogen ranged
from 7 to 15 mg/dl. Uric acid was markedly elevated
in all patients and ranged from 6.3 to 10.2 mg/dl. The
serum albumin ranged from 1.8 to 3.5 g/dl and was
markedly depressed in all but one patient, with a
mean value for the group of 2.49 g/dl. The clinical
course in a representative patient is summarized in
Figure 8.
Of the 12 infants born to these 11 mothers, 8 were
alive and well, including 1 set of twins; there were 4
stillbirths. The birth weights ranged from 530 g in one
infant (stillborn at 23 weeks) to 2820 g. Two patients
were lost to follow-up after delivery; the remaining 9
were followed for up to 24 weeks. All were free of
edema; 6 were normotensive without any therapy; 3
had mild hypertension (diastolic pressure >90 mm
Hg) and only one required therapy for the hyperten-
___
us At.kttEt I 4 2
RBC 4
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Fig. 4. Electron photomicro graph of glomerular capillary loops showing narked subendothelial swelling (arrows) with electron dense
deposit (D), narrowing of lumens (L), and swelling of endothelial cells (EnC). M denotes mesangium; VEC, visceral epithelial cell; FP, foot
processes; US, urinary space. (Magnification, x 9,600; original reduced by 22%.)
sion. Proteinuria decreased to physiologic amounts
(<0.2 g124 hr) in 5patients and was 0.2 to 0.4 g/24 hr
in 4 patients.
Discussion
Nephrotic syndrome occurring late in pregnancy
may arise from causes similar to those in the non-
pregnant state [6, 8, 18—241. To our knowledge, pre-
eclampsia as a cause of heavy proteinuria has previ-
ously been documented in only six patients [6, 11,
12]. Studies of the renal histology in these patients
revealed the characteristic features of pre-eclampsia;
however, detailed semiquantitative analysis to delin-
eate the severity of the renal lesions, as well as
immunofluorescent observations, were lacking. Clin-
ically, certain differences were apparent between
these patients and the eleven patients reported
herein: The degree of hypertension was less severe
(mean of the maximum blood pressure was 163/108
mm Hg, compared to 196/132 mm Hg in the present
group); proteinuria was also less pronounced. How-
ever, as opposed to our patients who had a slight
decrease in renal function, glomerular filtration rate
was significantly reduced in four of the six patients.
The clinical course was variable, and analysis was
complicated by the administration of steroids to two
patients in the postpartum period. By six months,
three patients were normotensive and free of protein-
uria; a fourth continued to have proteinuria at six
weeks and was lost to follow-up. The remaining two
us
a..., 1...
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Fig. 5. Segment of glomerolar capillary loop wit/i aggregates of subepithehal round bodies (RB). BM denotes basement membrane VEC,
visceral epithelial cells; FP, foot processes; US, urinary space; EnC, endothelial cell. (Magnification, x 35,900; original reduced by 22%.)
patients were given steroids; one showed a complete
remission by nine months; in the other, there was
clearing of proteinuria, although the hypertension
persisted alter two years.
The present study allows a more complete charac-
terization of the pathology and natural history of this
syndrome. By semiquantitative analyses, it was
determined that the renal histologic findings were
similar in character to those previously described in
patients with pre-eclampsia. The degree of the
abnormalities, however, was severe; this corrobo-
rates previous findings showing a correlation
between the degree of proteinuria and severity of the
glomerular damage [2]. Immunofluorescent studies
confirmed and extended previous observations by
other workers, especially in delineating more pre-
cisely the topographic localization of the deposits of
plasma proteins by the 0.5-/i acetone-substituted
technique. In three reported series, material immu-
noreactive with antifibrinogen serum was found in 47
of 49 biopsies [25—27]; in two, it was found less
frequently [7, 10]. It was detected in all of the seven
biopsies studied herein, and although it appeared to
be predominantly in the subendothelial region, it was
also seen in the swollen endothelial cytoplasm, capil-
lary walls, and mesangial cells. Including the present
data, 1gM has been reported in 40 of 70 biopsies; lgG
in 24 of 83; and $1C globulin in 23 of 86 [28]. We
found each protein localized in the subendothelial
position. That material immunoreactive with antifi-
brinogen serum appears to be associated with 1gM,
and to a lesser extent with other immune globulins,
•
•
....•.
Fig. 7. Portion of a representative glomerulus from patient no. 2 (0.5-pfrozen substituted section. >< 1,100; original reduced by 12%): a)
incubated with fluorescein isothiocyanate conjugated antiserum directed against fibrinogen, and b) identical field after fixation of tissue,
stained with periodic acid Schiffihematoxylin. Note that the capillary lumens are profoundly narrowed and that there is marked swelling of
endothelial cytoplasm. The extensive deposition of material immunoreactive with antifibrinogen serum appears to be predominantly in the
swollen endothelial cytoplasm.
Fig. 6. Portion of a rcpresentatit'e gloineru las irvin patient no. 2 (O.5-jzfivzen .cu/,stituted section. x I, 100): a) incubated nith fluorescein
iAothiocvanate conjugated a,it,serui;i directed against 1gM (g chain), anti hi li/en dccii field af'ter/ivation of tissue .stahied nub /,erioi/ic di(.jd/
SeI,1fl7:e,nato.n'lin. Note that there is a considerable amount of 1gM in the glornerular capillary loops and that it is localized in the
subendothelial position, within the swollen cytoplasm.
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Table 3. Clinical findings on eleven patients with nephrotic syndrome and pre-eclampsia
Dnration of gestation at time
of
Masimam BF Ueinary
Scram Preoions
pregnonctes
with
Fetal ontcome
Urea
Pattent Age Presentation Biopsy Olin protein Creattnino nitrogen Ccc acid Albamin hypertension
no. iv Parity weeks reeks Hg Bdema g/24 / ring/SI soy/i/I mg/i/I c/i// or tosemia Statno Wi, g Fat/ow-np
I 17 0 33 35 230/140 3+ Is_s t.g 9 8.8 2.8 A 1,820 OP 30/90, no edema,
4 weeks2 /9 0 31 3d /70/I /0 4+ 14.2 0.8 0 0.1 .8 — SB 2,180
postpar/am
OP 30/80, no edema,
protemnrio 0.2 g/24
hr, 4 weeks
3 27 I 36 37 170/130 3+ 23.0 1.4 5 9.6 2.5 I A
/Twins/
2,370
2,820
posiyartnns
BP 140/90, no edema.
12 weeks
4 37 2 39 39 190/130 1+ 7.0 0.9 tO 9.2 2.0 0 A
posipartnm
5 30 2 23 Postpartam
4 days
2/0/130 2+ 5.7 1.8 Id 7.1 3.5 I SB 530
—
BP 150/180, no ede-
ma, 4 weeks
6 36 3 31 Poslpartnm
14 days
210/130 2+ 9.3 1.2 It 9.4 2.2 I SB 1,510
pcsstpartam
BP /40/90, no edema,
24 weeks
7 28 3 32 Postpartnm
I day
260/tOO 3+ 9.0 1.0 /4 10.2 2.3 1 SB 1,130
post part nns
B? 130/100, on thera-
pp prnteinnsia 0.4 gI
24 hr. no edema,
weeks8 29 4 36 36 170/120 1+ 8.3 0.8 7 0.0 5.0 I A 2,030
pontpcrtnm
9 30 9 36 36 901/30 1+ 10.2 0.0 8 0.9 2.6 / A 2,060
—
BP 130/932 weeks
/0 St 7 37 Pastpaetnm
5 days
170/120 2+ 8.3 0.9 /0 7.6 2.4 I A 1,070
posiparinm
BP /30/00. no edema.
yraieinnria 0.3 g/24
hr, 4 weeks
/1 38 7 36 36 /90//SO 3+ 1(4 1.0 12 6.3 2.5 0 A 1,049 postpartnmBP 130/90, no edema,
1+ proteinnrta, 3
weeks postpartnm
Abbreviaticns nsed are: A, alive: SB, stillborn.
Days of oSudy
Fig. 8. Clinical caurse of a representative patient (patient no. 2), a 19-year-old primigravida.
She presented at 3 t weeks of pregnancy with severe hypertension, marked edema, heavy
proteinuria, and a serum albumin level of 1.8 g/dl. These findings persisted in the immediate
postpartum period, but there was complete resolution of the proteinuria, and the blood
pressure had returned to normal values by one month after delivery.
with some components of the complement system,
and indeed with other plasma proteins such as albu-
min, suggests the possibility that the lesions may be
insudative lesions consequent on damage to the gb-
merular capillary walls. The widespread deposition
of material immunoreactive with antifibrinogen ser-
um in the subendothelial position suggests that coag-
ulation within the glomerular capillaries plays an
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important role in the genesis of this lesion. There is
now considerable evidence to suggest that intravas-
cular hemolysis occurs in patients with pre-eclamp-
sia, and definite abnormalities of the coagulation
mechanism have been shown [9, 28].
Certain clinical and laboratory features of this
group of patients deserve further comment. The ser-
um creatinine and urea nitrogen concentrations were
slightly higher than the values in the third trimester in
healthy pregnant women [2] but were similar to
those in 34 patients previously reported with histo-
logic evidence of pre-eclampsia; the blood pressure
was significantly higher in patients with pre-eclamp-
sia and the nephrotic syndrome (Table 4). The degree
of elevation of the blood pressure has previously
been shown to correlate with the severity of the
glomerular lesions. The average maximum blood
pressure level (196/132 mm Hg) was higher than that
(183/122 mm Hg) in the ten patients reported previ-
ously [2] with pre-eclampsia and severe (3+) glomer-
ular lesions. The serum uric acid level has been
shown to be a good index of the severity of pre-
eclampsia [2, 29—32]. Both the serum uric acid level
uric acid
and the ratio x 100 were significantly
urea nitrogen
higher in these eleven patients with pre-eclampsia
and the nephrotic syndrome (Table 4).
It is also of interest that only two of the eleven
patients in this series of patients with severe pre-
eclampsia and nephrotic syndrome were primigravi-
das. One was secundigravid, and the other eight had
had between two and seven previous pregnancies.
Pre-eclampsia is most common in the first pregnan-
cy, occurring in 10 to 22% of primigravidas. The data
of MacGillivray show that if the patient has had a
normal first pregnancy or mild pre-eclampsia in the
first pregnancy, the chances that severe pre-eclamp-
sia will occur in the second pregnancy are, respec-
tively, 0.1 and 0.6% [33]. The nine multigravidas had
had a total of 34 previous pregnancies; of these, 27
had been normal and 7 had been complicated only by
mild hypertension of mild pre-eclampsia. Thus, the
occurrence of severe pre-eclampsia for the first time
in multigravidas requires an explanation. The role of
immunologic factors in the pathogenesis of pre-
eclampsia is still in dispute [9], but several studies
are possibly relevant to the occurrence of severe pre-
eclampsia in multigravidas. In studies of a population
with a high degree of consanguinity, Stevenson et al
found pre-eclampsia most commonly when there
was the greatest immunogenetic disparity between
mother and conceptus [34]. The recent observations
of Need also suggest this possibility [35]. In consid-
ering the possible histo-incompatibility of mother
and fetus, including that due to antigens dependent
upon the Y chromosome, Toivanen and Hirvonen
reported a significantly higher ratio of males to
females among babies born to mothers with pre-
eclampsia than in control mothers [36]. Our data do
not support this theory, for of the 12 fetuses born to
11 mothers with pre-eclampsia and nephrotic syn-
drome, only 5 were males.
Finally, it would seem from follow-up studies of
this group of patients with severe clinical and histo-
logic features of pre-eclampsia that resolution of the
clinical stigmata proceeds in a manner similar to that
of patients with the milder forms of the illness. Four
of the twelve fetuses were stillborn. This high rate of
stillbirth is similar to that reported by others in
patients with severe pre-eclampsia [2, 37, 38].
Table 4. Clinical and laboratory findings in pre-eclampsia: A comparison of the data in 11 patients with nephrotic syndrome with those in 34
patients reported previously
Preeclampsiaa
(34 patients)
Pre-eclampsia with
nephrotic syndrome
(11 patients) t P
Systolic blood pressure, mm Hg 166.9 25.3(N=34)
196.4 29.1(N=l1) 8.13
< 0.001
Diastolic blood pressure, mm Hg 113.8 14.3
(N=34)
131.8 17.8
(N= 11)
6.42 < 0.001
Serum creatinine, mgldl 0.98 0.19(N=27)
0.98 0.18
(N=11)
< 1 NS
Serum urea nitrogen, mg/c!! 11.02 3.76
(N=29)
10.91 2.58
(N=11)
< 1 NS
Serum uric acid, mg/dl 6.43 1.74(N=28)
8.55 1.16
(N=1l)
2.59 <0.01
Ratio ( uric acid x l00
\urea nitrogen / 63.6 20.1(N = 28)
82.7 23.2
(N = 11)
5.73 <0.001
a From Pollak and Nettles {2]. Results are means 1 SD.
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